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(57)Abstract: 

PURPOSE: To provide a black matrix substrate having 
high display contract, high dimensional accuracy, 
excellent light shading characteristics, high 
transmitted light density and low reflectance 
characteristics, and to provide a color filter using the 
same. 

CONSTITUTION: The black matrix substrate 12 is 
constituted by providing a substrate 13 and black 
patterns 15 which are formed on the substrate 13 and 
in which at least metal sulfide particles are 
incorporated. The color filter is constituted by 
providing the substrate 12, the black patterns 15 
which are formed on the substrate 12 and in which at 
least metal sulfide particles are incorporated, colored 
layers formed between the black patterns 15 and a 
transparent electrode provided so as to cover the 
black patterns 15 and the colored layers. 
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(54) [^w©««;3 ^s/^vh'jy^xSffi*3«fc(ytrn&«vi&*7-7^;^ 

(57) [Sfi] '5 

<5> J: -9 7*5 ???h'J ? *o ± 

? - > icbes $ ntzm&m t , tmesfe^ *->tm 
-y 4 frfZMJ&t&o 




(2) 



t#P*W7 - 2 18 7 15 



itmmi] *«t. ioat«±*c»j*sft, 4?*< 

2 ] ttK^KStftfte?-^, 6S5-30n 

0 0- 7 0 0 nmC0|6H^i3V^Tjfe»2ia^ f 1 %W 
T\ fiS*i^*«RS#^l 0%£JIT\ flSfa-feJHBO 

Stt*i:ov»t, &ft5 5 5 nmfcis It * 

7%&T> ^TW3tftft««4 0 0 - 7 0 0 nmOSIHlC 

43 1 1 * *»r»*«>«^« t fMoi^ 4 % ant?* 

confer'? * - >B£»JS£*ifc*feJi t * fuffiUfe^* 

tm&mzmi n ictt*tt>ii^aw«si<:<»i& 

£ft£79 y?~? V ] ) y **«K*rfl3v»fc*7-7-f *> 

to 

[0 0 0 1 ] 
[ 0 0 0 2 ] 

^nA&vMi* 7-0^7^ ^ru>fi*iil ?tLtv^ 

ct «9 3«few#jfcoaa*:«i»Lr*7-a^*iT^ *> 

<a-e** e fit, iS*^ xyi/^f icii, 3Sfe^W 
[0003] :o*7-7^^ii, aess^K&aF 



felt «hs t mmmmm *mol l 1 «a £ ft t v > & e 
fit, h^±if^^*btc N 

U^f-Cli, »Kf7>y^^ (TFT) *X<(y*>r 

JW1-3#57&**&o Z-<r>Tz$>^ 7y y V ] ) y ? * 

10 [ 0 0 0 4 ] ft3ft> 777^7MJ7^t Ltit ^ 
S> ^/>°7^ 1 J>m«l/:^DAH^7* hi 
y f- > ^ IT 1/ »J -7fML^: & CO, «7Ktt»IiU 'J - 

[0 0 0 5] 

BWL*y* h X7f>^LTl/'J -7Ml/:^(i7 
20 ^^^*SjaRXS^5fC** i t^sai 

Z<D?uA<D7y y *7~? h l J 7 Jv^jfeTtO 

OBBU4*'J-^ K3E * * ^ *!> ^ ?g 0 B B 4r >HH 
^•RW^tWiifiWiC (SW5-7 5 1 7 

[ 0 0 0 6] J»feft#^«l«-t4MKLfc«*ttu 
30 b ^rfflv^^ffiti, Rj3^Hi$ft4W IS 

tS«^MW77 7 7-7Mj7nffi^ 

t v»-9 P8H3&**&o 
[ 0 0 0 7] 6PH*ttU U7*77^7h'J y 

[ 0 0 0 8] iOJ:-5«:BBH.«*r»ft1-*3t*^*aiH 
Alt, ffifru* 7-7 >r ;^ffl^y7 

3t«J8J:Cf*0«a*fetr«*LTv^ (»B¥3-3 
40 2 5 8 2 1 f) o L^L. i^y^ 7^HJ7 ^^ic 
ov^i, **Wtt^HLrftEtt^ da^:t"7 

»*oftT3»*R*Sft'Cv^ 0 ®ft7^^3>h 
7* h ^*t^l£RI^°^07*7 y^7fj7^^i: 
ov^ti, ABoKURLv>t!Bi:*±«BKaft (5 5 
5nm) -CIijfc»E»Sp* f fiV^OO, pJ^Ttffift^S 
( 4 0 0 n m#iS) t ftffiftll^ ( 7 0 0 n m 
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[ 0 0 0 9] *<Dtz*b, ±*Lfcid 4**»tt*r3E» 
[0 0 10] *»W±±E**K«*T4*itfcfe^ 

*^*-e**R»** f « < . < > a*ttu 

flEft. L*»tffi3* * ^ f y 7 J: 

[0 0 1 1 ] 

[0012] m%i^mmtmi^i±, ess- 

3 0 nmOKl^Sf^^O 8 0 %J&±"C*& J: ? 

[ooi3] it, «riB&Rtt^»a^i±. mi-?* 
;k ift^^H, SttiPk flMfcft, ttffcx 

[0014] stic, stEHfe^^-xis 

4 0 0- 7 0 0 nm<OlEHHi3^-C5fejftaa^3& s l 

«Ojt«K»*7&* 1 5 %J3LT-C* l 9 , «rEo«**«|«o 
#»R#**Kov*T\ If 5 5 5 nm*iis«t«*«Stt 
*34 f 7%JaT, nrtt*«*«*4 0 0 - 7 0 0 nm<9$E 

HU*3*t-&*aiK»*o«/h1Ifc**«[0||*«4 % flirt 
-C** J: } 4#*»te**-*"* J: -9 i:tiO)Wa-e* 

So 

[0 0 15] SWftWO*^-?^^^^ ±ffi*« 

rt«K*#+*±Ellfe'<* :olfe/^-> 

[0016] 

: 3 1 <O8 0%£JL±T*-6J:o4tta##«:#L, fi^fi 
«B»SSS* f 5 0%Ja±ti-4CltUJ: I), lu^coMfe 
'<*->(iTT*jt&R«J* (4 0 0 - 7 0 0 nm) U43 



f), *EO«»#«^*«IRI**Ccov^T, IS 5 5 5 
nmtmit**»K»*# 7%£IT, ^r«***«*4 
0 0 - 7 0 0 n mOHH^j3lt&*»iEtt*0«/Wtfc 
**«^«#4%Jtt|*3'r**J:^ 4**l#tt*#U * 
oft*, »H-etiS*14UffitL, *o«»*«3&*fca># 

[0 0 17] 

[0 0 18] aiii, *»Wi:J:!)!!ilS*i^7^ 

i:UMfayW (LCD) tO-W^^fMi 
"C**K H2t±Bi:<aE*»fHH'C**o HlisJtfH 
2Hi5V^T > LCDlii*7-7^VM0i:^**7 
20 ^ifi2 0^v-^3 0^*Lt^^, -€-<0M 
t:|^7t^;7 (TN) %LgLfrb%2>m2fo5 - 1 

0 mm&<D$Lgkm 4 0 ^ML> S5>C JJ7-y«( 
1 0tSW^7^M2 0. 5 

[0019] 113 ti 7^-7-7^ l 0 Oj£*«S55-Bfffi 

tin 3±izm&'**-y (77 7^fj7n) is 

«L^77 7^7h'j7^^1gl2t> :077 
7^7MJ7 * 12^)77^7pJ->7^15 

30 [IStcB)a£ft£5ifeg 1 6 Z<V7y y Y l ) v * 

1 o imwmm 1 9 **ffiAv 4 o«Ktt«i-a * ^ ce 

R$iirv^ 0 -tLT. ^fe® 1 6(±*fe'<*-> 1 6 
R, »fe'<*-> 1 6 G. #fe'<*-> 1 6 Bj&»$>* 

40 [0 0 2 0] 1^:, 859^7^SS2 0±(z(i^7r:mfe 

2 2* t #ffe^^->16R, 1 6G> 16B(C^JSf 
*J: dURitfcii, ^fS22liSIh7>y^^ 

(TFT) 2 4Sr«U^4 0 Sfc, **S«fi2 2H 
t:ii7'7 7^7MJ7^^15 ic*tl£-i-* «t 3 Ufe&Sl 
26atf-^a26b*?ERSn 

[0021] :oi^^LCD lT'ii, #«fe^'^-> 
16R, 16G, 1 6B«^Ml, ffijt^SS lfl 

so «r^>, ^7$«:t -C{|J[ b b bS 4 0 7i ? v t-;^-tL 
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TttMU Sffe'**-> 1 6 R> 16G, 16BO-tft 
-Fft *3 ■* * #3&«aiB L T * 7 - as * c fT *? ft & o 
[ 0 0 2 2 ] ;£S£93Ui3v*-C\ ^^J:^i^^7-7^;i/ 
* 1 0 im«L-i-&7? v *v h 'J y**3£«l 2I±. B 

[ 0 0 2 3 ] miLl 3 t LTii, aW»fi**vMiS» 
ffl**i-*at«^fflv*q>ft& 0 a93£15i LTli, 

t^fl^o ZtObfrf?* If i:3-->^ttl!7 0 5 9 

tf*asD»ftauiJtt*ftiie^«ft, 4*, 

7^f>f7TMj7^^:J:l>LCDffi<7)*7 
-7^^i:SLtv^ 0 4fc, RS*JS»l!!^offli£ 

tiotti^U i/JRh^V^Ky'Ja-v 20 

«fc 4 »9 , RttfilJl!***;* h h ^fkSLM^aS* 

[ 0 0 2 4 ] m&i*-> l 5ti\ fifr3E^^->3E« 
U»*Sftfc»Ji ^KftflfiMfcWtt^ 

*->l 5 0Jgjjt*ttli, #lcR5e3ft4 6tfm±4 

v^o 08x.tf. Wffi'^-v^wftKfi^fc^ifc*^ 30 

-£\ ift«r*ft«-Y*>«r*tr*»*^*j»S**ii: 

MS«ii*i:J:or, 

^ tllftMT' 1 1 ^ : 1 1: i o TfM$^^ : i: ^ 
rftibo^^i^Pl^^ft^ 6o-C4v^ t ti 

[ 0 0 2 5] H/fe^'*-> 1 5U£#3ft*&<WMfc4h 
Sg5-30n mO^i^t^^efO 8 0 
%Jtt±T*&J:^fttt«»*, »SL<lifig7-15 
n mOlEHOtt^-^^tt^O 8 0 SfcJELtT** J: 3 fcfi 40 
SWtftot^ #fc*«RJ***ft<«t>oo, 

«»««0*«lRlt*lcov^r«Ftt»# (Sfil^^o 
S) 4 f *ft<ft*fc**»RI#** f l 0%«r)Si*W 

t*o lfc>^ fig 5 n m^m <OtifriP&> 

*»a*£ 1 %JaT**» ft4 v> fc ^F***** t 



Ml Sr ■£ LSftti L fclll-C* & o 
[ 0 0 2 6] $ 5>Kg|fe'<*- > 1 5 K-&WSft&&« 

mtmttit, 0 . 0 6 M mm&Mvmmm® 

HE**5 0%J3L±T**itaWfF4 L<, £i9»4L<(i 

[0027] *«aa*«±s?>uiife>''?^->oBiJm 

&J:3Kli5eSft4c 443, fiBM^^O. 0 6 
Aim^lfe»Ofi»ffi«*KJi, B7»cSSft4J:^ ^JR 

0. 0 6 //mOifir-X-y^XL (B 7 (a) ) , dO* 

i:t«SLT**4 (17 (b) ) o J«*M«:«5efi;0 

«05eLO. 0 6 /imUfiv^co^ig^L-Cfflv^-o £ 
0. 0 6 ^mOf$*> i ^ iTt^7>f ^t*OI±l 

ire* 19 , iKiz*tuz&\,*W2 7^*$ fi^i? £ t 
t (nm) fcu :ot»i:S««d (%) fcv^SB 

5e«*r»fc»-6\ 0. O6/im0*£O&fl£9«flfftD 
(%) ^fc*l±**fc* 9*fflLfco 
[0 0 2 8] 

[fki] 

d 

D = [ 1 - (1 ) t ] 

1 0 0 

±E&««ffctttt : T : *>ttS(i, rr^vMJy^i 

mm**)-?) <o»#mn. ®»««f*^x«"coigi4 
ft«La*o«gE, &3i«fw. ©st^RiEjaaxaT^a! 

[0 0 2 9] *»WU4lv^T, ±E&*t«ft»e 

^atii, a-ft-y*-^, Stfta^h, «ft«, K 

[0 0 3 0] ^|fe^7-> 1 5 l±, pJ^lTtiS 

ftM*^4 0 0 - 7 0 0 n nKJOlEHlcfev^Tjtwiaa^^ 
1 %WT> J: 0*Fi L< 140. 5 %JaTT-$>^co^»® 
■C-^^o S/c, MS*«0%*Rtt*4 f l 0%flT> <t 
19 ffi L < «i 5 %J3LT-C* D , jtta* >HBOJt«8RW* 

T** 0 S5>CC*EOHW*«0*»Rtt*Kl-=)V»T, 
?£ft5 5 5 nmU45tt-6**RW*3»*7%fllT, «t >)» 
4 L < li 4 %filTr* fj > HT«**ft«*4 0 0 -70 

x o»4 1 < «± 2 %jart-e*& -t 9 «? 



0 6 
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[0 0 3 1 ] :<7)J: J )^»7 f 7 7^7MJ 

[0032] buic^t* s-raw**i 3±tca* 

-5. 0/im, jJSKIiO. 1 - 2 /i mflffi^S*14 

vvts \mz zfm-fz (ii4 (a) ) B *i:rr^ 

h®3£IS7fc1-ft (B4 (B) ) o fit, Sft&OJB 
% i &VV7s Mi 3 *%l&LX7y y^Mj^nfflO 
✓ UU- 7 4S:»J«1- 

ft (B4 (C) ) o *i::oiS55«Sl 3 (8 
0-2 0 Ot:, 5-3 0^H) *JfcLfc&, ? 

4 (B4 (D) ) o 

«rtLfc«fcffo-C*J4v>o fit, 3iJ8£«l 3±0 
fflM*U'J-7 5 y^SfcKSI* 

714 ttl> (0 4 (E) ) o ZblZ, roSfeWJ- 

^HJ^7 1 5 HMtft (14 (F) ) o 
[0 0 3 3] f LTWIi ^0 7*7 7^-7^^^^ 
Kin Sfc* ft v > li«K*!l&# U X ft &m*im ^1LT7*7 
7^7pj 2 «r»jfti-ft (15)c 

[0 0 3 4] S 777^7f'J ? 2 0lfe 

[0 0 3 5] ifSWatfil 3±U«*tt«tffi*3*O f fR 

S*ttl/y^ b ^MLtf? 0. 1-5. 0/im, Jtf 
^KiiO. 1-2 ^mgJSOflS^ttt^v^ hS6*B 
(0 6 (A) ) o 7*7 7 ^7 h 'J v?xm 

<Oy * 9 *r^LT**ttl^v^ hJf 6 tBjfc-*- 

ft (06 (B) ) o KfcSiOjBjtttl/y^ hS 

7ta*Ltft#Lfc«, »«i (8 0 - 2 0 0C, 5 

7«r*i-*SM|t**l/y-7 7«:*a:i-* (06 
(C) ) o S^ISl3±^M^U , J-7 7 

7^$(:gS^^^,:i:(:<J: DIfel/'J-7 
Hktft (0 6 (D) ) o HC> :coIfeU'J-7 

1 4 *mm4*>*^ts*mmzWL : &LX'7y 

Y } ) 1 5rMtft (06 (E) ) 0 

[0 0 3 6] LTfOl, ±E*-OS*aS*ftffiloa 
*i:W»ULT, ^c077 7^7h'J 7^7i:Mi*^ 

2 (0 5) o 

[0 0 3 7] ±f£^7'7 7^7h'j y 

$ -fr ft «tt*rJ»o fctt«t«jft» ft«B U y - 



8 

tic, c^»jiivy-7+^ft*tt?-t, mm4*> 
S^ift:tt*ftc 

[0 0 3 8] L/:^t v ±EJ!««KJ: tl»<b*Lft7 
77^7MJ * 1 2 ti, 0 5 t:^$*ift i 5 

*«1 3 <h, Z<DmZl 3±H»**il, ^4 < t 

l/'J-7MCM$ii/:777^7 Hj7n 

1 5 £4f x_ft c 
[0 0 3 9] ±fE©Iivy-7t::fflv>ft^g<h LTIi. 

ffir«v*ft«Mi: Itii, ±E«*tt»»*:**1-ft* 

77^^>, ia7^7^>f^ief> * 

'JT^'J ;vg£. * e 'J 7 ^ 'j ;vr s h\ # 'J en y 
£J«fct>\ ±Eo»ato*^#>a«tt«*ftvM±^ 

^*>i«tt»»©wctt»iitia, *ftvM4«»a 

v - a It^ft ^ J: (>v^7 * ;v a r ;v f t F^>Ei&*flt 
"C* ft v 7 VWIt, 7vKi*#tft7 v Kft-Mb > 

im-r ft - t l?«*tt«rtt4 L tzV> iWf ft i 1 **T § 

+ lc«*it»li^*#snTv^ftii:icj: 0, ±lOi 
^i:B«4*i/ , J"7 5#itB> •y^jftfcSttiLfeH 
t-C, 7^riW%I^l/^-7 5*(^-lCg: 

40 **J0fffi • jjcftLftfto 

[0 0 4 0] y^^tt«fc&ft^f[<t'fr»«±, 

w*«tttt, 45J:c^»ft^«**ffl^e>iift 0 4^l§ 

«^7*7 7^7pj y ^^at3K*«a-f ft^isv^T, * 

^ OS *ft^(i#JRLTffl^ftC t*f-C 
* h*K**S-£ft*fr6\ &*>f*>lR»-C0. 0 1- 
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[ 0 0 4 1 ] *ffiJKM tf^CiEU * 

Kft* ! J^A, 7>*-T^<7)i£^14ft£», ^SK, 
#«K3J<opHW8aiJ£, ?^>B£^by7i^ *jl> 

[ 0 0 4 2 ] 2«att±<0*S«*M 

[0 0 4 3] ±lE<7>ffi*O^X#J^&^"Ci, 
***5E*Jl±. **JSM **^«*fc«kfc4&«ft'frtt 
i:ov^i, it:, ««x1±&«ffiK-=>v*-cfc, ^ST 

(1 5-4 Or) T»X+*lt*U«^"Ci5 9ffl^*i 

[0 0 4 4] ±E«ft»>f *>«r*tr***fc LTl±, 

aft*y*A*»u mti-v)^^m^ &t 
7>*-->a»*, «ft^'j^A»«, afty**** 

SK^or/v* yi4?!k»ffi*^if4:fc**-c§4o fcis* 

iwaft»>f *>*»isi±±afl5T/i/* y ft*issKt-Pi 

£ \z It y mt*m if* L »S*^ttft» * * > ft 
SCOTCH fc M::*^t"4*[a]d ff *4fcJ&, aft%K* 

> 7Ki#SS^ 7^7^^^ 4 1 r ;v # y teTkit fl£ 
auco±#Kcffv»aftKisa*«±*s < as&tt 

o*4aft**#*^***fc^iw*4fca&, 7k?£iKo 
7^7^^-^ t#Jti"* M 0-30 COiUEfcf***** 
SLv\> Sfeic, iiEoaftft* Kft& 
lBt»*A<Jifi l ***±'ea»**l:0. 5%ELW* 

[0 0 4 5] ^SSWO ii y - 7 >f )V ? 1 0 (i. ±i£o J: 
(iMUv^ hoffl/S) 
■ y tf ~ ;v r ;v n - ;v 4 . 4 7 
(U*£tiMl^ (ft) Sk 

(v>3-£flF (ft) «L D- 



y 1 *fe^*^-> 1 6 R, »fe'<*-> 

16G, 1 6 B*5>4 4ilfe* 1 6, £«fc 

fe/^-> 16R, 1 6 G > 

1 6B^*b^*ifei 1 6 (D^fSLit, 7 * b Wv* Y (O 

>y v^77^-fttl/'J-7ftf4lMM, *7 
■fey b«OgUH& tt»j^^&»Wtt**>*ftfct£o 

10 TfH:^ ? -e#4o 

[ 0 0 4 6] 413. *$m<r>* 7 -7 <y 1 0I±, £ 
*E1 3±i:Ife/^-> 1 5> ^fe® 1 6^ftL«:5fe 

1 6 R, nffe'^-> 1 6 G, #fe'<*-> 1 
6 B^&fc48f5£'<*--><B*fe* 1 6 tJgjSU *0 

> (7'77^7pJ-^^) 1 5 ZZtlZXo 
[ 0 0 4 7] ^7-7>fi^l0 (7)7*7 y 

20 H)-^^i5 tm&m 1 6 ^m-? i o iz&mm 1 8 * 

S:ttT ^^<, *7-7>i;^-l0 (7)^® I Frtft^ If 
i-4feo-e*o, r^y;v^»li> ^v* # 
oa«»M, «L4^{±*m:4*a!ftai^4o*«» 

4L<fflv»fc*i4o *4v»(±-»ft4r-f **<75a?8tea 
ft*ft«*fflv^-c»j!ti-4:t35*'CS4o «ffi«^s:$ 
iiO. 5-5 0^mgWiU\ 
[ 0 0 4 8] 29?*Itftl 9 t LT1±, Wx.tfKft'f 
30 >y-)A^X (I TO) Rifflt^ifc^-eiio IT 
OBtti3R*tt, ^Sfw&a^aui: OMt 

4C^ ? ti, I^tiO. 02-0. 2^mflS^fl 1 ^ 

[ 0 0 4 9 ] *1C**««:SL"C*«S*:3E(C»«HBI 

^t±S 7 0 5 9 77^^ (15$ 1 . 1 mm) , ft&lZ 1 0 
0 ^ mff^sKy xfU>f U7^ U- h (PET) 7 -f 
(^IxS ^7-) *jfy7lZ®M2it?zi><D* 
40 fl|v*fc 0 :^^<7)^±C, ^tT>3- bffil-J: 9 TIE 
a*0«*tt^y^FfeSi#L, 70t:> 10 

m) t»*Lfc. 



10 0 0 its 



•fe^--;i/T- 3 3 0) 



0 11) 5 7: 

/Co BjtfflOjfeiBl±iBSiE*«*I2 kWtfflv\ l 0 8? 
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[ 0 0 5 0] ^owiBvy-?*: loot:. 3 o 

•>i--7-«05«*R«) K2 5frB»»U * 

[ 0 0 5 1 ] Z<0'&> dfl>it9i£1g*:2 0C<OiS»N 
iB^y (JMffJliBI* (ft) Si, f7^;7n 
>fB-l) K3#B««U *ft(£*LTlfeU , J-7 10 

[0 0 5 2 ] Zh\Z%<D'&^ 10lfel/'J-7^2 0t 

»«) i:5#i«au 20 or, \m® 

(*#§^ > -ffc 3 OftSO ±K#S6 > -ffr 1 <0*£ 20 
ffc'<7 v9 A;MKKSBE£ 1 00ppm;5^1 Oppm 
^ **s#B*35M«*& 6 

(Jttt-9- > ^ l oftSO ±E*f&93-9- > 7^ l ottft 
T > * - •> A H X 2> iHt#L3lXfI 4: R £JL^ 
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